THE 
ASTROPHYSICAL JOURNAL 


Founded in 1895 by George E. Hale and James E. Keeler 


ETHAN T. VISHNIAC CHRISTOPHER SNEDEN 
Editor-in-Chief Letters Editor 
McMaster University University of Texas 


W. B. BURTON JOHN SCALO 
Associate Editor Deputy Letters Editor 
University of Leiden & National Radio University of Texas 
Astronomy Observatory 


Scientific Editors 
TIMOTHY BASTIAN JOHN BLACK BRIAN CHABOYER RICHARD DE GRIJS- ERIC D. FEIGELSON KATIA FERRIERE 
National Radio Onsala Space Observatory Dartmouth College The University of Pennsylvania State Observatoire 
Astronomy Observatory Sheffield University Midi-Pyrenevs 


BRAD GIBSON LEON GOLUB DIETER HARTMANN STEVEN KAWALER ARI LAOR CHUNG-PEI MA 
University of Smithsonian Astrophysical Clemson University lowa State University Israel Institute of University of California 
Central Lancashire Observatory Technology Berkeley 


JOHN MULCHAEY JUDITH PIPHER FREDERIC A. RASIO SUSAN M. SIMKIN LUIGI STELLA 
The Carnegie Observ atory Univ ersity of Northwestern University Michigan State Osservatorio Astronomico 
Rochester University di Roma 


AAS PUBLICATIONS BOARD 


MICHAEL A’ HEARN (2005-2008), Chairperson RICHARD GREEN (2007-2008), Chair-elect 


University of Maryland University of Arizona 


PATRICK J. MCCARTHY (2006-2009) BO REIPURTH (2006-2009) VIRGINIA L. TRIMBLE (2005-2008) 


The Carnegie Observatories University of Hawaii University of California, Irvine 


JOSEPH CASSINELLI (2004-2007) LEE ANNE WILLSON (2007-2010) 


University of Wisconsin lowa State University 


Operations Manager: MARY GUILLEMETTE Chief Manuscript Editor: ELIZABETH HUYCK 
Production Manager: ALAIN PARK 
Manuscript Editors: THAD A. Doria, GREG HAJEK, DON RENEAU, ERIC SHUTT, ELLEN CREDILLE, JEREMY HORSEFIELD, 
KERRY TUPPER, ALISON COMPTON, ERICA GRIFFIN, ELIZABETH SCHAEFER, JENNIFER DAVIS, WENDY O'DONNELL, PAUL OGILVIE, 
ISAAC ROBINOVITZ, CAROLYN STEELE, JOSHUA ALLEN, NATHAN CZUBA, ROBIN TAYLOR, AND NOEL TAYLOR. 
Production Staff; CINDY GARRETT, ERIK CAMERON, KELLY WILLIAMS, 
ABBY DENNIS, CHRIS WIBERG, AND COURTNEY BONT 
Ontario Editorial Office: JANICE SEXTON 


VOLUME 672, PART | 


2008 JANUARY | AND JANUARY 10 


PUBLISHED BY THE UNIVERSITY OF CHICAGO PRESS FOR 
THE AMERICAN ASTRONOMICAL SOCIETY 


ts 
: 
| 
4 : 


© 2008 BY AMERICAN ASTRONOMICAL SOCIETY. ALL RIGHTS RESERVED. 
PUBLISHED THREE TIMES A MONTH 


COMPOSED BY SPI PUBLISHER SERVICES 
PRINTED BY THE SHERIDAN PRESS 
HANOVER, PENNSYLVANIA, U.S.A 


. 
: 
t 
(2 
H 
| 
re 2 
7 
| 
= 
: 
> 
* 4 


THE ASTROPHYSICAL JOURNAL 
CONTENTS OF VOLUME 672, PART | 


2008 JANUARY 1, NUMBER | 


TIME DELAY BY PRIMORDIAL DENSITY FLUCTUATIONS: ITS BIASING EFFECT ON THE OBSERVED MEAN 
CURVATURE OF THE UNIVERSE © 
Richard Lieu & Jonathan P. D. Mittaz 


NON-GAUSSIANITY OF THE COSMIC BARYON FLUID: LOG-POISSON HIERARCHY MODEL 
Ji-Ren Liu & Li-Zhi Fang 


EFFECTS OF BARYONS AND DISSIPATION ON THE MATTER POWER SPECTRUM © 
Douglas H. Rudd, Andrew R. Zentner, & Andrey V. Kravtsov 


OXYGEN PUMPING. II. PROBING THE INHOMOGENEOUS METAL ENRICHMENT AT THE EPOCH 
OF REIONIZATION WITH HIGH-FREQUENCY CMB OBSERVATIONS 
Carlos Hernandez-Monteagudo, Zoltan Haiman, Licia Verde, & Raul Jimenez 


THE OUTBURST OF THE BLAZAR AO 0235+164 IN 2006 DECEMBER: SHOCK-IN-JET INTERPRETATION © 
V. A. Hagen-Thorn, V. M. Larionov, S. G. Jorstad, A. A. Arkharov, E. I. Hagen-Thorn, N. V. Efimova, L. V. Larionova, & A. P. Marscher 


MAPPING NEUTRAL HYDROGEN DURING REIONIZATION WITH THE Lya EMISSION 
FROM QUASAR IONIZATION FRONTS 
Sebastiano Cantalupo, Cristiano Porciani, & Simon J. Lilly 


ON THE NATURE OF VELOCITY FIELDS IN HIGH-z GALAXIES © 
Jason X. Prochaska, Hsiao-Wen Chen, Arthur M. Wolfe, Miroslava Dessauges-Zavadsky, & Joshua S. Bloom 


A MAGNETOHYDRODYNAMIC BOOST FOR RELATIVISTIC JETS 
Yosuke Mizuno, Philip Hardee, Dieter H. Hartmann, Ken-Ichi Nishikawa, & Bing Zhang 


AN ECCENTRIC CIRCUMBINARY ACCRETION DISK AND THE DETECTION 
OF BINARY MASSIVE BLACK HOLES © 
indrew 1. MacFadyen & Milos Milosavljevicé 


UNVEILING OBSCURED ACCRETION IN THE CHANDRA DEEP FIELD-SOUTH © 


F. Fiore, A. Grazian, P. Santini, S. Puccetti, M. Brusa, C. Feruglio, A. Fontana, E. Giallongo, A. Comastri, C. Gruppioni, F- Pozzi, 
G. Zamorani, & C. Vignali 


ON THE FRACTION OF QUASARS WITH OUTFLOWS 
Rajib Ganguly & Michael S. Brotherton 


2MASS REVEALS A LARGE INTRINSIC FRACTION OF BALQSOs 
Xinyu Dai, Francesco Shankar, & Gregory R. Sivakoff 


ANGULAR BROADENING OF INTRADAY VARIABLE AGNs. II. INTERSTELLAR AND INTERGALACTIC SCATTERING 
T. Joseph W. Lazio, Roopesh Ojha, Alan L. Fey, Lucyna Kedziora-Chudczer, James M. Cordes, David L. Jauncey, & James E. J. Lovell 


VIRIAL SCALING OF MASSIVE DARK MATTER HALOS: WHY CLUSTERS PREFER 

A HIGH NORMALIZATION COSMOLOGY © 
1. E. Evrard, J. Bialek, M. Busha, M. White, S. Habib, K. Heitmann, M. Warren, E. Rasia, G. Tormen, L. Moscardini, C. Power, 
1. R. Jenkins, L. Gao, C. S. Frenk, V. Springel, S. D. M. White, & J. Diemand 


A CHANDRA OBSERVATION OF ABELL 13: INVESTIGATING THE ORIGIN OF THE RADIO RELIC 
idrienne M. Juett, Craig L. Sarazin, Tracy E. Clarke, Heinz Andernach, Matthias Ehle, Yutaka Fujita, Joshua C. Kempner, 
flan L. Roy, Lawrence Rudnick, & O. Bruce Slee 


MORPHOLOGIES OF TWO MASSIVE OLD GALAXIES AT z ~ 2.5 
flan Stockton, Elizabeth McGrath, Gabriela Canalizo, Masanori Ive, & Toshinori Maihara 


THE DEEP2 GALAXY REDSHIFT SURVEY: COLOR AND LUMINOSITY DEPENDENCE OF GALAXY 

CLUSTERING ATz~1 © 
ilison L. Coil, Jeffrey A. Newman, Darren Croton, Michael C. Cooper, Marc Davis, S. M. Faber, Brian F. Gerke, David C. Koo, 
Nikhil Padmanabhan, Risa H. Wechsler, & Benjamin J. Weiner 


THE EVOLUTION OF GALAXY MERGERS AND MORPHOLOGY AT z < 1.2 IN THE EXTENDED GROTH STRIP 
Jennifer M. Lotz, M. Davis, S. M. Faber, P. Guhathakurta, S. Gwyn, J. Huang, D. C. Koo, E. Le Floc’h, Lihwai Lin, J. Newman, K. Noeske, 
C. Papovich, C. N. A. Willmer, A. Coil, C. J. Conselice, M. Cooper, A. M. Hopkins, A. Metevier, J. Primack, G. Rieke, & B. J. Weiner 


Page 
| 
94 
| 
| 
153 4 
| 
ii 


CONTENTS 


THE FAINT-END SLOPES OF GALAXY LUMINOSITY FUNCTIONS IN THE COSMOS FIELD © 
Charles T. Liu, Peter Capak, Bahram Mobasher, Timothy A. D. Paglione, R. Michael Rich, Nicholas Z. Scoville, 
Shana M. Tribiano, & Neil D. Tyson 


RESONANCE-RELATED SPIRAL SUBSTRUCTURE IN A GALACTIC GASEOUS DISK 
Miguel A. Yatiez, Michael L. Norman, Marco A. Martos, & John C. Hayes 


STELLAR EVOLUTIONARY EFFECTS ON THE ABUNDANCES OF POLYCYCLIC AROMATIC HYDROCARBONS 
AND SUPERNOVA-CONDENSED DUST IN GALAXIES 
Frédéric Galliano, Eli Dwek, & Pierre Chanial 


THE MID-INFRARED SPECTRAL ENERGY DISTRIBUTION, SURFACE BRIGHTNESS, AND COLOR PROFILES 
IN ELLIPTICAL GALAXIES 
Pasquale Temi, Fabrizio Brighenti, & William G. Mathews 


RADIALLY INFLOWING MOLECULAR GAS IN NGC 1275 DEPOSITED BY AN X-RAY COOLING FLOW 
IN THE PERSEUS CLUSTER © 
Jeremy Lim, YiPing Ao, & Dinh-V-Trung 


THE ARAUCARIA PROJECT: NEAR-INFRARED PHOTOMETRY OF CEPHEID VARIABLES 
IN THE SCULPTOR GALAXY NGC 55 
Wolfgang Gieren, Grzegorz Pietrzynski, Igor Soszynski, Fabio Bresolin, Rolf-Peter Kudritzki, Jesper Storm, & Dante Minniti 


NEON AND SULFUR ABUNDANCES OF PLANETARY NEBULAE IN THE MAGELLANIC CLOUDS © 
J. Bernard-Salas, §. R. Pottasch, S. Gutenkunst, P. W. Morris, & J. R. Houck 


THREE-DIMENSIONAL DYNAMICAL INSTABILITIES IN GALACTIC IONIZATION FRONTS 
Daniel J. Whalen & Michael L. Norman 


DISTANCES TO GALACTIC HIGH-VELOCITY CLOUDS. I. COHEN STREAM, COMPLEX GCP, CLOUD gl 
B. P. Wakker, D. G. York, R. Wilhelm, J. C. Barentine, P. Richter. T. C. Beers, Z. Ivezié, & J. C. Howk 


NEW EXTREMELY METAL-POOR STARS IN THE GALACTIC HALO © 
Judith G. Cohen, Norbert Christlieb, Andrew McWilliam, Stephen Shectman, lan Thompson, Jorge Melendez, 
Lutz Wisotzki, & Dieter Reimers 


FROM STAR COMPLEXES TO THE FIELD: OPEN CLUSTER FAMILIES 
R. de la Fuente Marcos & C. de la Fuente Marcos 


THE GALACTIC CENTER: THE LARGEST OXYGEN-BEARING ORGANIC MOLECULE REPOSITORY © 
M. A. Requena-Torres, J. Martin-Pintado, S. Martin, & M. R. Morris 


FULLY SAMPLED MAPS OF ICES AND SILICATES IN FRONT OF CEPHEUS A EAST 
WITH THE SPITZER SPACE TELESCOPE 
P. Sonnentrucker, D. A. Neufeld, P. A. Gerakines, E. A. Bergin, G. J. Melnick, W. J. Forrest, J. L. Pipher, & D. C. B. Whittet 


ABUNDANT CARBON-CHAIN MOLECULES TOWARD THE LOW-MASS PROTOSTAR IRAS 04368+2557 IN L1527 
Nami Sakai, Takeshi Sakai, Tomoya Hirota, & Satoshi Yamamoto 


TORQUES ON SPHEROIDAL SILICATE GRAINS EXPOSED TO ANISOTROPIC INTERSTELLAR RADIATION FIELDS 
Joseph C. Weingartner & Margaret E. Jordan 


DISCOVERY OF AN EXTREMELY HIGH VELOCITY, MASSIVE, AND COMPACT MOLECULAR OUTFLOW 
INNORMA © 


Leonardo Bronfman, Guido Garay, Manuel Merello, Diego Mardones, Jorge May, Kate J. Brooks, Lars-Ake Nyman, & Rolf Giisten 


NEAR-INFRARED SILHOUETTE OBJECT SURVEY IN M17 
M. Ito, T. Yamashita, S. Sako, H. Takami, Y. Hayano, & H. Terada 


THE NATURE OF THE DENSE CORE POPULATION IN THE PIPE NEBULA: THERMAL CORES UNDER PRESSURE © 
Charles J. Lada, A. A. Muench, J. Rathborne, Jodo F. Alves, & M. Lombardi 


THE EARLY EVOLUTION OF MASSIVE STARS: RADIO RECOMBINATION LINE SPECTRA 
Eric Keto, Qizhou Zhang, & Stanley Kurtz 


GAMMA-RAY BURST AFTERGLOWS AS PROBES OF ENVIRONMENT AND BLAST WAVE PHYSICS. II. 
THE DISTRIBUTION OF p AND STRUCTURE OF THE CIRCUMBURST MEDIUM 
R. L. C. Starling, A. J. van der Horst, E. Rol, R. A. M. J. Wijers, C. Kouveliotou, K. Wiersema, P. A. Curran, & P. Weltevrede 


GRB 060218: THE NATURE OF THE OPTICAL-UV COMPONENT 
C.-L. Bjérnsson 


THE TROUBLESOME BROADBAND EVOLUTION OF GRB 061126: DOES A GRAY BURST IMPLY GRAY DUST? © 
D. A. Perley, J. S. Bloom, N. R. Butler, L. K. Pollack, J. Holtzman, C. H. Blake, D. Koceuski, W. T. Vestrand, W. Li, R. J. Foley, 
E. Bellm, H.-W. Chen, J. X. Prochaska, D. Starr, A. V. Filippenko, E. E. Falco, A. H. Szentqyorgyi, J. Wren, 

P. R. Wozniak, R. White, & J. Pergande 


NUMERICAL SIMULATIONS OF EQUATORIALLY ASYMMETRIC MAGNETIZED SUPERNOVAE: 
FORMATION OF MAGNETARS AND THEIR KICKS © 
Hidetomo Sawai, Kei Kotake, & Shoichi Yamada 


; 
iv 
‘a 
Page 
198 
214 
244 
959 
266 
287 
298 
320 
if 342 
352 
3 
361 
37 
4 
382 
391 
‘ 
398 
410 
433 
33 
449 
hes 
> , 
465 
| 


CONTENTS 


CONSTRAINING POPULATION SYNTHESIS MODELS VIA EMPIRICAL BINARY COMPACT OBJECT MERGER 
AND SUPERNOVA RATES 


R. O'Shaughnessy, C. Kim, V. Kalogera, & K. Belczynski 


X-WINDS IN ACTION 
Mike J. Cai, Hsien Shang, Hsiao-Hsuan Lin, & Frank H. Shu 


THE BURST SPECTRA OF EXO 0748—676 DURING A LONG 2003 XMM-NEWTON OBSERVATION 
J. Cottam, F. Paerels, M. Méndez, L. Boirin, W. H. G. Lewin, E. Kuulkers, & J. M. Miller 


THE FIRST POLARIMETRIC SIGNATURES OF INFRARED JETS IN X-RAY BINARIES 
T. Shahbaz, R. P. Fender, C. A. Watson, & K. O'Brien 


BROADBAND X-RAY SPECTROSCOPY OF A0535+262 WITH SUZAKU 
S. Naik, T. Dotani, Y. Terada, M. Nakajima, T. Mihara, M. Suzuki, K. Makishima, K. Sudoh, S. Kitamoto, F. Nagase, T. Enoto, & H. Takahashi 


THE ACCRETION FLOWS AND EVOLUTION OF MAGNETIC CATACLYSMIC VARIABLES 
A. J. Norton, O. W. Butters, T. L. Parker, & G. A. Wynn 


CYCLOTRON MODELING PHASE-RESOLVED INFRARED SPECTROSCOPY OF POLARS. I. EF ERIDANI 
Ryan K. Campbell, Thomas E. Harrison, Axel D. Schwope, & Steve B. Howell 


FUSE OBSERVATIONS OF HEAVY ELEMENTS IN THE PHOTOSPHERES OF COOL DB WHITE DWARFS 
S. Desharnais, F- Wesemael, P. Chayer, J. W. Kruk, & R. A. Saffer 


A SUBSTELLAR COMPANION TO THE INTERMEDIATE-MASS GIANT 11 COMAE 
Y.-J. Liu, Bun'ei Sato, G. Zhao, Kunio Noguchi, H. Wang, Eiji Kambe, Hiroyasu Ando, Hideyuki Izumiura, Y.-O. Chen, Norio Okada, 
Eri Toyota, Masashi Omiya, Seiji Masuda, Yoichi Takeda, Daisuke Murata, Yoichi Itoh, Michitoshi Yoshida, Eiichiro Kokubo, & Shigeru Ida 


THE RISE AND FALL OF DEBRIS DISKS: MIPS OBSERVATIONS OF h AND y PERSE] AND THE EVOLUTION 
OF MID-IR EMISSION FROM PLANET FORMATION © 
Thayne Currie, Scott J. Kenyon, Zoltan Balog, George Rieke, Ann Bragg, & Benjamin Bromley 


ECLIPSING BINARY SOLUTIONS IN PHYSICAL UNITS AND DIRECT DISTANCE ESTIMATION 
R. E. Wilson 


THE B AND Be STAR POPULATION OF NGC 3766 
V1. Virginia McSwain, Wenjin Huang, Douglas R. Gies, Erika D. Grundstrom, & Richard H. D. Townsend 


POST-MAIN-SEQUENCE ORBITAL CIRCULARIZATION OF BINARY STARS IN THE LARGE 
AND SMALL MAGELLANIC CLOUDS 
Lorenzo Faccioli, Charles Alcock, & Kem Cook 


MICROLENSING DETECTIONS OF PLANETS IN BINARY STELLAR SYSTEMS 
Dong-Wook Lee, Chung-Uk Lee, Byeong-Gon Park, Sun-/u Chung, Young-Soo Kim, Ho-ll Kim, & Cheongho Han 


CHEMISTRY IN PROTOPLANETARY DISKS: A SENSITIVITY ANALYSIS © 
1. 1. Vasyunin, D. Semenov, Th. Henning, V. Wakelam, Eric Herbst, & A. M. Sobolev 


SEMI-—QUASI-LINEAR DESCRIPTION OF COSMIC-RAY PERPENDICULAR TRANSPORT 
R. C. Tautz, A. Shalchi, & R. Schlickeiser 


ANISOTROPY SIGNATURES OF SOLAR ENERGETIC PARTICLE TRANSPORT 
IN A CLOSED INTERPLANETARY MAGNETIC LOOP 
1. Saiz, D. Ruffolo, J. W. Bieber, P. Evenson, & R. Pyle 


SCALING LAWS OF SOLAR AND STELLAR FLARES 
Varkus J. Aschwanden, Robert A. Stern, & Manuel Giidel 


THE THERMAL STRUCTURE OF AN ACTIVE REGION OBSERVED OUTSIDE THE SOLAR DISK 
E. Landi & U. Feldman 


ON THE RELATION BETWEEN UMBRAL DOTS, DARK-CORED FILAMENTS, AND LIGHT BRIDGES © 
T. Rimmele 


EVOLUTION OF DUST TRAILS INTO BANDS’ © 
D. Vokrouhlicky, D. Nesvorny, & W. F. Bottke 


MULTIPLE GENERATIONS OF REFRACTORY INCLUSIONS IN THE METAL-RICH CARBONACEOUS CHONDRITES 
ACFER 182/214 AND ISHEYEVO 

Alexander N. Krot, Kazuhide Nagashima, Martin Bizzarro, Gary R. Huss, Andrew M. Davis, Bradley S. Meyer, & Alexander A. Ulyanov 
INTRACAVITY LASER ABSORPTION SPECTRA OF NICKEL HYDRIDE © 

Sadasivan Shaii, Joshua Nunn, James J. O'Brien, & Leah C. O'Brien 


X-RAY SIGNATURE OF CHARGE EXCHANGE IN THE SPECTRA OF L-SHELL IRON IONS © 
P. Beiersdorfer, L. Schweikhard, P. Liebisch, & G. V. Brown 


ERRATUM: “FIRST RESULTS FROM A PHOTOMETRIC SURVEY OF STRONG GRAVITATIONAL LENS 
ENVIRONMENTS” (ApJ, 646, 85 [2006]) 
Kurtis A. Williams, Ivelina Momcheva, Charles R. Keeton, Ann I. Zabludoff; & Joseph Lehar 


Page 
504 
| | 
553 
™ | 
713 : 
| 


CONTENTS 


ERRATUM: “LINEAR AND BAYESIAN PLANET DETECTION ALGORITHMS FOR THE TERRESTRIAL PLANET FINDER” 
(ApJ, 646, 1260 [2006]) 
N. Jeremy Kasdin & Isabelle Braems 


ERRATUM: “AN ULTRAVIOLET-TO-RADIO BROADBANL SPECTRAL ATLAS OF NEARBY GALAXIES” 
(ApJ, 655, 863 [2007]) 
D. A. Daie, A. Gil de Paz, K. D. Gordon, H. M. Hanson, L. Armus, G. J. Bendo, L. Bianchi, M. Block, S. Boissier, A. Boselli, B. A. Buckalew, 
V. Buat, D. Burgarella, D. Calzetti, J. M. Cannon, C. W. Engelbracht, G. Helou, D. J. Hollenbach, T. H. Jarrett, R. C. Kennicutt, 
C. Leitherer, A. Li, B. F Madore, M. J. Meyer, E. J. Murphy, M. W. Regan, H. Roussel, J. D. T. Smith, M. L. Sosey, 
D. A. Thilker, & F- Walter 


2008 JANUARY 10, NUMBER 2 


MODEL-INDEPENDENT CONSTRAINTS ON REIONIZATION FROM LARGE-SCALE COSMIC MICROWAVE 
BACKGROUND POLARIZATION 
Michael J. Mortonson & Wayne Hu 


DYNAMICAL TREATMENT OF VIRIALIZATION HEATING IN GALAXY FORMATION 
Peng Wang & Tom Abel 


THE FIRST STELLAR CLUSTER © 
Paul C. Clark, Simon C. O. Glover, & Ralf S. Klessen 


ESCAPE OF IONIZING RADIATION FROM HIGH-REDSHIFT GALAXIES © 
Nickolay Y. Gnedin, Andrey V. Kravtsov, & Hsiao-Wen Chen 


AN EXPLANATION FOR THE OBSERVED WEAK SIZE EVOLUTION OF DISK GALAXIES © 
Rachel S. Somerville, Marco Barden, Hans-Walter Rix, Eric F. Bell, Steven V. W. Beckwith, Andrea Borch, John A. R. Caldwell. 
Boris Haufler, Catherine Heymans, Knud Jahnke, Shardha Jogee, Daniel H. McIntosh, Klaus Meisenheimer, Chien Y. Peng, 
Sebastian F- Sanchez, Lutz Wisotzki, & Christian Wolf 


MULTIWAVELENGTH OBSERVATIONS OF THE POWERFUL GAMMA-RAY QUASAR PKS 1510—089: 

CLUES ON THE JET COMPOSITION © 
J. Kataoka, G. Madejski, M. Sikora, P- Roming, M. M. Chester, D. Grupe, Y. Tsubuku, R. Sato, N. Kawai, G. Tosti, D. Impiombato, 
Y ¥. Kovalev, Y. A. Kovalev, P- G. Edwards, S. J. Wagner, R. Moderski, L. Stawarz, T. Takahashi, & S. Watanabe 


TOWARD A NEW GEOMETRIC DISTANCE TO THE ACTIVE GALAXY NGC 4258. IL. 
CENTRIPETAL ACCELERATIONS AND INVESTIGATION OF SPIRAL STRUCTURE 
E. M. L. Humphreys, M. J. Reid, L. J. Greenhill, J. M. Moran, & A. L. Argon 


THE NATURE OF GRB-SELECTED SUBMILLIMETER GALAXIES: HOT AND YOUNG © 
M. J. Michalowski, J. Hjorth, J. M. Castro Ceron, & D. Watson 


RADIAL ALIGNMENT IN SIMULATED CLUSTERS © 
Maria J. Pereira, Greq L. Bryan, & Stuart P. D. Gill 


THE SHAPES OF GALAXY GROUPS: FOOTBALLS OR FRISBEES? © 
faron Robotham, Steven Phillipps, & Roberto De Propris 


MODELING THE GALAXY THREE-POINT CORRELATION FUNCTION © 
Felipe A. Marin, Risa H. Wechsler, Joshua A. Frieméin, & Robert C. Nichol 


A FLAMINGOS DEEP NEAR-INFRARED IMAGING SURVEY OF THE ROSETTE COMPLEX. L. 
IDENTIFICATION AND DISTRIBUTION OF THE EMBEDDED POPULATION © 
Carlos G. Roman-Zuiiigqa, Richard Elston, Bruno Ferreira, & Elizabeth A. Lada 


SCALING RELATIONS OF DWARF GALAXIES WITHOUT SUPERNOVA-DRIVEN WINDS © 
Konstantinos Tassis, Andrey V. Kravtsov, & Nickolay Y. Gnedin 


THE COLD DARK MATTER HALOS OF LOCAL GROUP DWARF SPHEROIDALS © 
Jorge Petiarrubia, Alan McConnachie, & Julio Navarro 


NGC 346 IN THE SMALL MAGELLANIC CLOUD. Ill. RECENT STAR FORMATION AND STELLAR CLUSTERING 
PROPERTIES IN THE BRIGHT H REGION N66 


Eva Hennekemper, Dimitrios A. Gouliermis, Thomas Henning, Wolfgang Brandner, & Andrew E. Dolphin 


SPIRAL STRUCTURE IN THE OUTER GALACTIC DISK. |. THE THIRD GALACTIC QUADRANT © 


Ruben A. Vazquez, Jorge May, Giovanni Carraro, Leonardo Bronfman, André Moitinho, & Gustavo Baume 


WAKEFIELD ACCELERATION BY RADIATION PRESSURE IN RELATIVISTIC SHOCK WAVES 

Masahiro Hoshino 
SERENDIPITOUS CHANDRA X-RAY DETECTION OF A HOT BUBBLE WITHIN THE PLANETARY NEBULA 
NGC 5315 © 

Joel H. Kastner, Rodolfo Montez, Jr. Bruce Balick, & Orsola De Marco 


HIGH-RESOLUTION 2 = | MM CARMA OBSERVATIONS OF LARGE MOLECULES IN ORION-KL © 
D.N. Friedel & L. E. Snyder 


MODELING THE INFRARED BOW SHOCK AT 6 VELORUM: IMPLICATIONS FOR STUDIES OF DEBRIS DISKS 
AND 4 BOOTIS STARS © 


A. Gaspar, K. Y. L. Su, G. H. Rieke, Z. Balog, 1. Kamp, J. R. Martinez-Galarza, & K. Stapelfeldt 


« 
» 
vi 

Page 
734 

735 

q 
: 
33 

737 
3 
752 
757 
‘a 
776 
% 
787 
. 
; 
800 

825 

834 
vty 

849 

‘ 
861 

. 

| 
i 
930 

940 
at 
™ : 
974 

: 


CONTENTS 


AN ANALYSIS OF THE DUST HALO AND EXTINCTION TOWARD X PERSEI © 
Lynne A. Valencic & Randall K. Smith 


THE INTERACTION BETWEEN A PULSED ASTROPHYSICAL JET AND SMALL-SCALE HETEROGENEOUS MEDIA 
Kristopher Yirak, Adam Frank, Andrew Cunningham, & Sorin Mitran 


VARIATIONS IN STELLAR CLUSTERING WITH ENVIRONMENT: DISPERSED STAR FORMATION 
AND THE ORIGIN OF FAINT FUZZIES 
Bruce G. Elmegreen 


THE SPITZER c2d SURVEY OF LARGE, NEARBY, INTERSTELLAR CLOUDS. VII. OPHIUCHUS OBSERVED WITH MIPS 
Deborah L. Padgett, Luisa M. Rebull, Karl R. Stapelfeldt, Nicholas L. Chapman, Shih-Ping Lai, Lee G. Mundy, Neal J. Evans I, 
Timothy Y. Brooke, Lucas A. Cieza, William J. Spiesman, Alberto Noriega-Crespo, Caer-Eve McCabe, Lori E. Allen, 

Geoffrey A. Blake, Paul M. Harvey, Tracy L. Huard, Jes K. Jorgensen, David W. Koerner, Philip C. Myers, 
Annelia 1. Sargent, Peter Teuben, Ewine F- van Dishoeck, Zahed Wahhaj, & Kaisa E. Young 


DETAILED SPECTRAL MODELING OF A THREE-DIMENSIONAL PULSATING REVERSE DETONATION MODEL: 
TOO MUCH NICKEL © 
E. Baron, David J. Jeffery, David Branch, Eduardo Bravo, Domingo Garcia-Senz, & Peter H. Hauschildt 


v-PROCESS NUCLEOSYNTHESIS IN POPULATION II] CORE-COLLAPSE SUPERNOVAE 
Takashi Yoshida, Hideyuki Umeda, & Ken'ichi Nomoto 


ON THE COROTATION TORQUE IN A RADIATIVELY INEFFICIENT DISK 
C. Baruteau & F. Masset 


THE 7-PROCESS IN SUPERSONIC NEUTRINO-DRIVEN WINDS: THE ROLE OF THE WIND TERMINATION SHOCK 
Takami Kuroda, Shinya Wanajo, & Ken ‘ichi Nomoto 


OBSERVATIONS OF THE 599 Hz ACCRETING X-RAY PULSAR IGR J00291+5934 DURING THE 2004 OUTBURST 

AND IN QUIESCENCE © 
M. A. P. Torres, P. G. Jonker, D. Steeghs, G. H. A. Roelofs, J. S. Bloom, J. Casares, E. E. Falco, M. R. Garcia, T. R. Marsh, M. Mendez, 
J. M. Miller, G. Nelemans, & P. Rodriquez-Gil 


THE VARIABLE WARM ABSORBER IN CIRCINUS X-1 
N. S. Schulz, T. E. Kallman, D. K. Galloway, & W. N. Brandt 


AVALANCHE DYNAMICS OF RADIO PULSAR GLITCHES 
1. Melatos, C. Peralta, & J. S. B. Wvithe 


LIMITS ON MASS AND RADIUS FOR THE MILLISECOND-PERIOD X-RAY PULSAR SAX J1808.4—3658 
Denis A. Leahy, Sharon M. Morsink, & Coire Cadeau 


FORMATION MECHANISM FOR BROAD AND SHALLOW PROFILES OF CYCLOTRON LINES 
IN ACCRETING X-RAY PULSARS 
Osamu Nishimura 


DISCOVERY OF AN ISOLATED COMPACT OBJECT AT HIGH GALACTIC LATITUDE 
R. I Rutledge D. B. Fox, & A. H. Shevchuk 


THE RATIO OF HELIUM- TO HYDROGEN-ATMOSPHERE WHITE DWARFS: 
DIRECT EVIDENCE FOR CONVECTIVE MIXING 
P.-E. Tremblay & P. Bergeron 


HUBBLE SPACE TELESCOPE SEARCH FOR M SUBDWARF BINARIES 
Basmah Riaz, John E. Gizis, & Debasmita Samaddar 


PARALLAX AND LUMINOSITY MEASUREMENTS OF AN L SUBDWARF © 
tdam J. Burgasser, Frederick J. Vrba, Sébastien Lépine, Jeffrey A. Munn, Christian B. Luginbuhl, Arne A. Henden, 
Harry H. Guetter, & Blaise C. Canzian 


THE NEON ABUNDANCE IN THE EJECTA OF QU VULPECULAE FROM LATE-EPOCH INFRARED SPECTRA 
Robert D. Gehrz, Charles E. Woodward, L. Andrew Helton, Elisha F. Polomski, Thomas L. Hayward, James R. Houck, A. Evans, 
Joachim Krautter, Steven N. Shore, Sumner Starrfield, James Truran, G. J. Schwarz, & R. Mark Wagner 


X-RAY EMISSION FROM MAGNETICALLY TORQUED DISKS OF Oe/Be STARS 
Q. Li, J. P- Cassinelli, J. C. Brown, W. L. Waldron, & N. A. Miller 


THERMAL WAVES IN IRRADIATED PROTOPLANETARY DISKS 
Sei-ichiro Watanabe & D. N. C. Lin 


A SURVEY FOR MASSIVE GIANT PLANETS IN DEBRIS DISKS WITH EVACUATED INNER CAVITIES 
D. Apai, M. Janson, A. Moro-Martin, M. R. Meyer, E. E. Mamajek, E. Masciadri, Th. Henning, I. Pascucci, J. 8. Kim, L. A. Hillenbrand, 
V. Kasper, & B. Biller 


DETECTION OF A THIRD PLANET IN THE HD 74156 SYSTEM USING THE HOBBY-EBERLY TELESCOPE 
Jacob L. Bean, Barbara E. McArthur, G. Fritz Beriedict, & Amber Armstrong 


MODELING NONPOTENTIAL MAGNETIC FIELDS IN SOLAR ACTIVE REGIONS 
M. G. Bobra, A. A. van Ballegooijen, & E. E. DeLuca 


Page 
984 


996 


1006 


1174 


1183 


1196 


1202 


1209 


Vil 
| 
= 2 


CONTENTS 


USING GLOBAL SIMULATIONS TO RELATE THE THREE-PART STRUCTURE OF CORONAL MASS EJECTIONS 
TO IN SITU SIGNATURES 
Pete Riley, Roberto Lionello, Zoran Mikié, & Jon Linker 


LIMITS TO THE RADIATIVE ASYMMETRY OF THE QUIET SOLAR DISK 
W. Livingston & N. R. Sheeley, Jr. 


THE HORIZONTAL MAGNETIC FLUX OF THE QUIET-SUN INTERNETWORK AS OBSERVED 

WITH THE HINODE SPECTRO-POLARIMETER 
B. W. Lites, M. Kubo, H. Socas-Navarro, T. Berger, Z. Frank, R. Shine, T. Tarbell, A. Title, K. Ichimoto, Y. Katsukawa, S. Tsuneta, 
Y. Suematsu, T. Shimizu, & S. Nagata 


EMERGING ACTIVE REGIONS STUDIED WITH RING-DIAGRAM ANALYSIS 
R. Komm, S. Morita, R. Howe, & F. Hill 


CIRCUMSTELLAR Fe OXIDE FROM THE ACFER 094 CARBONACEOUS CHONDRITE 
Christine Floss, Frank J. Stadermann, & Maitrayee Bose 


BAYESIAN IMAGE RECONSTRUCTION BASED ON VORONOI DIAGRAMS © 
G. F. Cabrera, S. Casassus, & N. Hitschfeld 


MEASURED STARK WIDTHS OF SEVERAL Sn AND Sn SPECTRAL LINES IN A LASER-INDUCED PLASMA 
A. Alonso-Medina & C. Colon 


ADDENDUM: “HEATING IN THE ACCRETED NEUTRON STAR OCEAN: 
IMPLICATIONS FOR SUPERBURST IGNITION” (ApJ, 662, 1188 [2007]) 
Sanjib Gupta, Edward F- Brown, Hendrik Schatz, Peter Moller, & Karl-Ludwig Kratz 


ERRATUM: “MULTIWAVELENGTH MASS COMPARISONS OF THE z ~ 0.3 CNOC CLUSTER SAMPLE” 
(ApJ, 652, 232 [2006]) 
4. K. Hicks, E. Ellingson, H. Hoekstra, & H. K. C. Yee 


Page 
1228 

1237 

. 

q 

; 

4 


THE 


ASTROPHYSICAL JOURNAL 


Founded in 1895 by George E. Hale and James E. Keeler 


ETHAN T. VISHNIAC CHRISTOPHER SNEDEN 
Editor-in-Chief Letters Editor 
Johns Hopkins University University of Texas 


W. B. BURTON JAMES W. LIEBERT JOHN SCALO 
Associate Editor-in-Chief Associate Editor Deputy Letters Editor 
University of Leiden Steward Observatory University of Texas 
and University of Arizona 
National Radio Astronomy University 


CRAIG HOGAN PETRUS C. MARTENS FULVIO MELIA ANNEILA I. SARGENT ELLEN ZWEIBEL 
Associate Letters Editor Associate Letters Editor Associate Letters Editor Associate Letters Editor Associate Letters Editor 
University of Washington Montana State University University of Arizona California Institute of Technology University of Wisconsin 


AAS PUBLICATIONS BOARD 


MICHAEL A’HEARN (2005-2008), Chairperson RICHARD GREEN (2007-2008), Chair-Elect 
University of Maryland University of Arizona 


LEE ANNE WILLSON (2007-2010) PATRICK J. McCARTHY (2006-2009) BO REIPURTH (2006-2009) 
lowa State University The Carnegie Observatories University of Hawai’i 


VIRGINIA L. TRIMBLE (2005-2008) JOSEPH CASSINELLI (2004-2007) 
University of California, Irvine University of Wisconsin 


Operations Manager: Mary GUILLEMETTE Chief Manuscript Editor: ELizaBbeTH HUYCK 
Manuscript Editors: Taap A. Doria, GREG Hasek, PAUL RuicH, DoN RENEAU, Eric SHUTT, JEREMY HORSEFIELD, KERRY TUPPER, 
ELLEN CREDILLE, ALISON ComPTON, ERICA GRIFFIN, ERIK GREGERSEN, ELIZABETH SCHAEFER, JENNIFER Davis, BRENDAN CARRICK, 
Isaac RoBINoviTz, CAROLYN STEELE, JoSsHUA ALLEN, NATHAN CzUBA, ROBIN TAYLOR, AND TONY STRIMPLE 
Production Staff: Cinpy GARRETT, LAURA STALEY, Erik CAMERON, KELLY WILLIAMS, 
ABBY DENNIS, AMBIKA SESHADRI, AND CHRIS WIBERG 


Austin Editorial Office: ELizaBETH M. KoRVES AND ERIK BRUGAMYER 


VOLUME 672, PART 2 
2008 DECEMBER 10 AND JANUARY 10 


PUBLISHED BY THE UNIVERSITY OF CHICAGO PRESS FOR 
THE AMERICAN ASTRONOMICAL SOCIETY 


in 
= 
i. 
| 
‘ 
> 
i 


© 2008 BY THE AMERICAN ASTRONOMICAL SOCIETY. ALL RIGHTS RESERVED. 
PUBLISHED THREE TIMES A MONTH 


COMPOSED BY THE UNIVERSITY OF CHICAGO PRESS, CHICAGO, ILLINOIS, U.S.A. 
PRINTED BY THE SHERIDAN PRESS 


HANOVER, PENNSYLVANIA, U.S.A. 


| 
| 
3 
| 
an 
Bey 
on 


THE ASTROPHYSICAL JOURNAL LETTERS 


CONTENTS OF VOLUME 672, PART 2 


2007 DECEMBER 10, NUMBER | 


COINCIDENCES OF DARK ENERGY WITH DARK MATTER: CLUES FOR A SIMPLE ALTERNATIVE? 
HongSheng Zhao 


SMA HIGH ANGULAR RESOLUTION IMAGING OF THE LENSED QUASAR APM 08279+5255 
M. Krips, A. B. Peck, K. Sakamoto, G. B. Petitpas, D. J. Wilner, 8. Matsushita, and D. Iono 


THE COSMIC HORSESHOE: DISCOVERY OF AN EINSTEIN RING AROUND A GIANT LUMINOUS RED GALAXY 
V. Belokurov, N. W. Evans, A. Moiseev, L. J. King, P. C. Hewett, M. Pettini, L. Wyrzykowski, R. G. McMahon, M. C. Smith, G. Gilmore, 
S. F. Sanchez, A. Udalski, S. Koposov, D. B. Zucker, and C. J. Walcher 


OBSERVATIONS OF DENSE MOLECULAR GAS IN A QUASAR HOST GALAXY AT z = 6.42: FURTHER EVIDENCE FOR A NONLINEAR 
DENSE GAS-STAR FORMATION RELATION AT EARLY COSMIC TIMES 
Dominik A. Riechers, Fabian Walter, Christopher L. Carilli, and Frank Bertoldi 


SHELL-SHOCKED DIFFUSION MODEL FOR THE LIGHT CURVE OF SN 2006gy 
Nathan Smith and Richard McCray 


RADIO DETECTION OF SUPERNOVA 2004ip IN THE CIRCUMNUCLEAR REGION OF THE LUMINOUS INFRARED GALAXY 
IRAS i8293—3413 


M. A. Pérez-Torres, S. Mattila, A. Alberdi, L. Colina, J. M. Torrelles, P. Vdisdinen, S. Ryder, N. Panagia, and A. Wilson 


CONSTRAINTS ON CIRCUMSTELLAR MATERIAL AROUND THE TYPE Ila SUPERNOVA 2007af © 
Joshua D. Simon, Avishay Gal-Yam, Bryan E. Penprase, Weidong Li; Robert M. Quimby, Jeffrey M. Silverman, Carlos Allende Prieto, J. Craig 
Wheeler, Alexei V. Filippenko, lrene T. Martinez, Daniel J. Beeler, and Ferdinando Patat 


ON THE ORIGIN OF RAPID FLARES IN TeV BLAZARS 


Amir Levinson 


RAM PRESSURE STRIPPING OF AN ISOLATED LOCAL GROUP DWARF GALAXY: EVIDENCE FOR AN INTRAGROUP MEDIUM © 
Alan W. McConnachie, Kim A. Venn, Mike J. Irwin, Lisa M. Young, and Jonathan J. Geehan 


DETECTION OF ACETYLENE TOWARD CEPHEUS A EAST WITH SPITZER 
P. Sonnentrucker, E. Gonzdlez-Alfonso, and D. A. Neufeld 


GAMMA-RAY BURSTS AND HYPERNOVA EXPLOSIONS OF SOME GALACTIC SOURCES 
Gerald E. Brown, Chang-Hwan Lee, and Enrique Moreno Méndez 


X-RAY-EMITTING EJECTA OF SUPERNOVA REMNANT N132D 
Kazimierz J. Borkowski, Sean P. Hendrick, and Stephen P. Reynolds 


ACHERNAR: RAPID POLARIZATION VARIABILITY AS EVIDENCE OF PHOTOSPHERIC AND CIRCUMSTELLAR ACTIVITY 
4. C. Carciofi, A. M. Magalhdes, N. V. Leister, J. E. Bjorkman, and R. S. Levenhagen 


THE RICH MID-INFRARED ENVIRONMENTS OF TWO HIGHLY OBSCURED X-RAY BINARIES: SPITZER OBSERVATIONS OF 
IGR J16318—4848 AND GX 301-2 


Dae-Sik Moon, David L. Kaplan, William T. Reach, Fiona A. Harrison, Jeong-Eun Lee, and Peter G. Martin 


THREE-DIMENSIONAL HYDRODYNAMICAL SIMULATION OF THE EXOPLANET HD 209458b © 
E. Matias Schneiter, Pablo F. Velazquez, Alejandro Esquivel, Alejandro C. Raga, and Xéchitl Blanco-Cano 


EXOPLANET HD 209458b: INFLATED HYDROGEN ATMOSPHERE BUT NO SIGN OF EVAPORATION 
Lotfi Ben-Jaffel 


THE TRANSITING EXOPLANET HOST STAR GJ 436: A TEST OF STELLAR EVOLUTION MODELS IN THE LOWER MAIN SEQUENCE, 
AND REVISED PLANETARY PARAMETERS 


Guillermo Torres 


ENERGETIC CONSTRAINTS ON IN SITU PRODUCTION OF SHORT-LIVED RADIONUCLEI IN THE EARLY SOLAR SYSTEM 
Jean Duprat and Vincent Tatischeff 


OBSERVATIONS OF MAGNETIC RECONNECTION IN THE TURBULENT HIGH-SPEED SOLAR WIND © 
J. T. Gosling 


SIMULATION OF A BREAKOUT CORONAL MASS EJECTION IN THE SOLAR WIND 
B. van der Holst, C. Jacobs, and S. Poedts 


YOHKOH SXT FULL-RESOLUTION OBSERVATIONS OF SIGMOIDS: STRUCTURE, FORMATION, AND ERUPTION © 
Richard C. Canfield, Maria D. Kazachenko, Loren W. Acton, D. H. Mackay, Ji Son, and Tanya L. Freeman 


L13 


Page 
7 
| 7 
L29 
| 
* 
| 
| 
iii 


CONTENTS 


FINE STRUCTURE OF THE NET CIRCULAR POLARIZATION IN A SUNSPOT PENUMBRA 
A. Tritschler, D. A. N. Miiller, R. Schlichenmaier, and H. J. Hagenaar 


INSTRUCTIONS TO AUTHORS OF LETTERS, AND ADDITIONAL USEFUL INFORMATION 


INSTRUCTIONS FOR ELECTRONIC MANUSCRIPT SUBMISSION 


2008 JANUARY 10, NUMBER 2 


THE JOINT LARGE-SCALE FOREGROUND-CMB POSTERIORS OF THE 3 YEAR WMAP DATA 
H. K. Eriksen, C. Dickinson, J. B. Jewell, A. J. Banday, K. M. Gorski, and C. R. Lawrence 


GRAVITATIONAL ENERGY AS DARK ENERGY: CONCORDANCE OF COSMOLOGICAL TESTS © 
Ben M. Leith, S. C. Cindy Ng, and David L. Wiltshire 


A COMPACT EXTREME SCATTERING EVENT CLOUD TOWARD AO 0235+164 © 
C. E. Senkbeil, S. P. Ellingsen, J. E. J. Lovell, J.-P. Macquart, G. Cimé, and D. L. Jauncey 


THE BIRTH PLACE OF THE TYPE IC SUPERNOVA 2007gr © 


R. Mark Crockett, Justyn R. Maund, Stephen J. Smartt, Seppo Mattila, Andrea Pastorello, Jonathan Smoker, Andrew W. Stephens, Johan Fynbo, 


John J. Eldridge, 1. John Danziger, and Christopher R. Benn 


STRANGULATION IN GALAXY GROUPS © 
Daisuke Kawata and John S. Mulchaey 


CLUES TO THE ORIGIN OF THE MASS-METALLICITY RELATION: DEPENDENCE ON STAR FORMATION RATE AND GALAXY SIZE 
Sara L. Ellison, David R. Patton, Luc Simard, and Alan W. McConnachie 


ARE GLOBULAR CLUSTERS THE REMNANT NUCLEI OF PROGENITOR DISK GALAXIES? 
Torsten Boker 


THE DOUBLE SUBGIANT BRANCH OF NGC 1851: THE ROLE OF THE CNO ABUNDANCE 
S. Cassisi, M. Salaris, A. Pietrinferni, G. Piotto, A. P. Milone, L. R. Bedin, and J. Anderson 


ON THE NATURE OF THE FAST-MOVING STAR S2 IN THE GALACTIC CENTER © 
F. Martins, S. Gillessen, F. Eisenhauer, R. Genzel, T. Ott, and S. Trippe 


A ROTATING HOLLOW CONE ANISOTROPY OF TeV EMISSION FROM BINARY SYSTEMS © 
A. Neronov and M. Chernyakova 


ANGULAR MOMENTUM TRANSPORT IN ASTROPHYSICAL DISKS 
Evgeny Griv, Edward Liverts, and Michael Mond 


THE RADIO SIGNATURE OF MAGNETIC RECONNECTION FOR THE M-CLASS FLARE OF 2004 NOVEMBER | 
Guangli Huang, Haisheng Ji, and Guiping Wu 


AN OBSERVATIONAL TEST THAT DISPROVES CORONAL NANOFLARE HEATING MODELS 
Markus J. Aschwanden 


INSTRUCTIONS TO AUTHORS OF LETTERS, AND ADDITIONAL USEFUL INFORMATION 


INSTRUCTIONS FOR ELECTRONIC MANUSCRIPT SUBMISSION 


Inside Back Cover 


Back Cover 


Inside Back Cover 


Back Cover 


L85 “af 
| 
| 
4 
| 
| 
| 
L95 
| 
| 
4 L103 > 
. 
| 
107 
Lill 
L115 
| 
4 119 
L123 
| 
4 L131 
| 
| 
| 
3 
| 
| 
| 
: x 
| 
| 
| 
| 
6 


